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Abstract of JP2003017422 

PROBLEM TO BE SOLVED: To reduce generation of 
particles in a vertical single-reaction tube type batch furnace, 
to increase the utilization efficiency of a gas in a method of 
removing a natural oxide film using fluoride gas, to conduct a 
catalytic excitation of a reactive gas at a high temperature in a 
batch process, and to provide a method for catalytic excitation 
by a method jointly using an oxidant and other gas than the 
oxidant. SOLUTION: The flow rates of a gas blowout tube and 
a gas exhaust tube are essentially the same. Intervals 
between wafers are set to a free path of a gas or larger. The 
oxidant is catalytic dissociated by Ir, V, and kanthal, and the 
oxidant is subjected to catalytic dissociation by W or the like. 
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:m^m 1 3 s«isate=fi©fflij®£ixH*±gp**eisi 
w t m&MW&afe Montis *W0j& tcm&i,tc*}xm 

aatrsstei^&i. mria#x«tt^&*>^«w&i>i/ 
mtzmm#g&. *±TSGffa cc«a * o -c i » s c t 

8tttlHI«*> 6 & -5 C £ *1#Sit <t f SIS^GB 2 f BtSs©¥a« 
fc©¥»&gg©S¥£$gg. 

[ mmm 6 ] MieTOJSs^s^MiBSjS'gF*? cc** t » 
rB5fei«a?Lt®-r 5 <t ^ ccsw e>ft-c<,>& c £ 
t r zmmm 3 e> 5 1 -c<D{5jft*> i iitatK©^^^ 

[ if 7 ] mi&amssm : £& t m a*2gfj*«© * 

wtvhtix\,>z> nam 2 nimcom'mw^mo^mm.. 

ttj3MsrtSKw frci» s c t *ftWLt -rzm mm 2 #> e> 
8 * t©(ijn*> 1 3Bfa»©¥as<*jsg©§£6$gB 0 
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[81*9111] #5-9*-^«:$tffcO<«^*fc 

siiJit^©^ 1 ©^x^BtrteJSJCD^rttcpatB-r^ 1 ©# 

Si, ^b^6^-502©^*mrsaSlE < gF*3«:iB£ij 
X0 -r-2>^2©**X»tttl^|g<!:. 1512^2 ©* - X«fcB#g^ 

h m m>k l. < m mr©m 2 © *jKst ? * 
&frht£z,?$z (ommfm^& t . guiam 1 Rc>'m 2 © 

*«fiiaJgi£: i g^icSf«^-SM«#S<t ?:•g^t?^f 
•9 . «S8?iSif£©fii 1 2 © j&ifflHtcM-^ S n 

-si 'jicmtzm 1 ©* , ^>®Hj^<bHuiam2 ©**x«m 
[ sf 1 2 ] m iam 1 s^m 2 © *a^s*5 . 

tas^sa^^Btrie 2 »«±©^i*««?:±T*ifii 

tC«a*L/rt»4C<!:*!«F«i-rS8S^ill 1 IB«;©^ 
^(*^S©*ffi^g. 

[ if -sm i 3 ] mess 1 st^ss 2 © a% mm-wfi®. 
&2tix\,>zc±*<ftm±-?z>m3mi 2ta4g©**» 

[it mm 14] friais 1 Rvm 2 oaamwk^srisi 

30 ji-T Zm<om 1 RD ; ^2©* - X©il^-5rWlf sss««* 

$ h (c^r<e •set t T s^*^ 1 3 f a«©* 

1 5 ] mm^2 1 4 $togn*> 1 mzWk 

40 [£Sii§©t$ffl&3iBjn 

[0 00 1 ] 

it^ffitt. SiN.SiQ, .T-t^^TXSi.^USifti'©®!! 
Cy/D(Chemi cal Vapor Deposition), Xv^>^, Ui^X 

ieL/fcx^^>ytt. Mxtf. ^<>;si. K--7>#';si. 

SiQ, ,SiN,SiOM,TiSij ,M5i, , TiN^t<if©f^1it?4 i &Jffi& 
50 r^-^K^'CSiai3ti'r^-5^ , J=i>i&<t' 
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[0002 ] 

( r*^t«*j 1986.3^-^, ^SCVD^SERECTUS SC- 
6,^98— 102H) o 

1 0 0 0 3 ] ^mmA^mm^titc^mm^meicmsA 

^(20O1.3.20)CDS£*S^B^C^^nri^^ ^ h 

-loo— isotfc, 3*-^raP3-5-9mm, .$rtRK4K4>S 

5 - 700— 900mm, ^faJEE^-0.3— 1 torr(40 — 133 P 

.(»ll»3 4M3tf) o C<Z)J:5ftSe*fiaB<Z>cvD 

[0 0 04] *£tiHA(Z)m®tC^^>WO0Vl73832-^<&fS 

SB 10 — 25 °CTi5< , 6 0 "CrBJSlC^ffir S C 

[0005] ^m^mA237X5o^mmm^jz^>t, > 

^ >^T1400— 1600'CCC £>^*^>fcb< Bl^S?§T*10 

-ior 4 torrto*ffiTr*ii*-r*Cib«:j:0. ^>7> 

4237150^ tmmcmuvmmm&zmm? <jy 
rrii rwa^^jsnnffij <h^*r^>) u % 2001 
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«**T2002^1 ^16B<Dl8H«fH (^W fcj&frSn 

/c 0 mux xmrnrnm** t? zmm-cim* 

i^fl-S (Cat-CVDg&C ^Sftf^VX 

» ^ si h, »f©«?^sti si H4 ©^mtt 

[0 00 6 ] 

[*W3&»*»LJ;5 (!:T4Wi] i«*iMS6 2 0 

J: 9 Bote 3 ft,' ^-?-f *^#*£U C*uWRf&a 
30 [0 0 0 7 ] 7^^aifiSjeK7^i^>d/am 

ai 2 o, ,sia m<D%m& hffitfiz n &m<om 

Al 2 o 3 f Sia ifcJSIE-r*. C<DWXBftBJ&<Dm^ 
[0 0 0 8 ] HS^^flBB^B^cmS^ x -/^CSJST 

i^S ^ x Mitt ««-r ^ci^6. 
so [ o o o 9 ] $ e>tc«s*fx^^cfcur^b^^ 
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[0010] 

— *x-^*£tr<>L< tt^S &t>2&RJbcD^<*S 
i SmK«J|04> Pel KBft o fc Hitfrt 

tits, mu, »-©BW*aMrrs*ja^iwii*g 
[ooi2] *^o*a<DBW*aij*rsKia^iB 

m&zi±zmi<Dim?mm^8it, jMbsw>&fts»2 
i <D*x«m#is^6iBffl«fc l < ttmmittpmzort 



(4) ^20 03 - 1 7 422 

6 

* i is 2 <ois 7s zmzmmcmM?znm^®t * 

^T«c 0 , fcfcigJgflf&DSfr 1 SOW 2 <D#X**ffiE<c 
[0013] #«W©»ECMJffi*l>T, #*«tti^S 

0. frotffiWft&J, SB»*K0H«rB't4IW«<fctt 
fia£*OB(c»jft3 ftfcSStflffllSfr 6 tt 4 J: 9 fc^ttr 

o 

[0014] $ Btt4»*-c»\ #:*«H*R 

[0015] xmivm-^mmx&mztizmmm 

Rw*c<fc*s»*iA>. JMoiwrctt, amww^r« 

[0016] *«H{c«**a^X»«K«{c*->r 
» . ffiRt # * # 3 x - ^ * 200- 300 e C (C jum -r Z 3fc 6 , 
x^^>^u^^ h COT ^^>^CD*&«t-^-, 

LtRtfS. 

[0017] ^ftrnvm^m^icte^x^frt ^ o r 

A ocT/s pedes' • Pq 
40 CCtTBIS (K) , dspecies«^^CDii:@ (m) , P 
$Zi3X<DEJl (Pa) r$>4o ( dspecies=2.75X 
10" 10 ) . ->^> (dspecies=m) <D¥#*&Mfffltt 

(cm) ^r^fC*-r o 

[0018] 



50 




7 



Tg 


PK=0.1Tb: 


T<13,3Pa) 




SilL 


ox: 

(cm) 


0.034 


0.0106 


2000*C 
(cm) 


0.70 


0.0878 



[0019] -mu^^m^moo^xitij^comm^m 

^<Dffi3zM&& (ncoi ) a* A r & 6 c <t u r c > £ . 

aWfUCA)!?^^. (b)&2^-^iaF§(ck)>;tf^<D 

^j-^ Sc a £ <b cc , ^tfffittttJB* eastOBtc 
H4^»{cSf*L< «tl». 02 (a),CW(D<t:5tt3H*tt 

[0 0 2 0 ] AHRAfe«K^S<cJ: 98?gt S.fiS^tt, - 

flSCC, SiH« , Si 2 ht. SiHiCI,, TEOS, TMDP, NH 3 , PH, , 
& . It , * , Clt , F, SiCI« , BBr, AsHi , PCI 3 f BC 

1, , WF 6 , TiCl a , SiCl, ,GeCl, ,NF 3 ,SF 6 ,CF 3 &£<Dffi{{; 

tPTE0S4>^g:ft& o NQ.Cfc ,afc.ObASl>tt\ W£« 

2. SGHzO^ia^-caSa^tl^a (Remote PTa 
sma Gasch#:bft&C<!:fc&£) 

* ft Fe-Cr-^l»«««!S»ffl^*«ffl-r & C <h J: 

■era, cti»i»<. 

[0021] *«wcc*jtirffifflr4^«:o^-c3 6 
[0022] *^©SH«:is^tfiMt&^fcJ:^ 

(-OS i 3 N 4 fig: S i H, £NH 3 (KISS 
g750— 800°C) . SiHiClj^NHjOtt^to-fr (KJEfi 
JK750— 800°C) 50 
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(CO aP'JSiJB! : S i H 4 ( 580-625°C) % S i 2 H 6 (5 
00— 550°C) 

(^) p-K-^spysiH : S i H 4 iPH,©fi^to 

( 550— 600'C) 

[0 0 2 3 ] »fttR*fiB«T*«£\ *»W©W=fc** 

t >r raawbSJttwb - * - & ir^i 3 cc s 1 h«* 
^Ab-fr-tt^eCcfcOWKS-i**. ■fBHturtt. 
(— ) siaM; siH.iivq, (^soo°C) , siH«<ha (300 

— 400°C) , Sirica (900— 1000'C) v TEOSiOi (650 
— 670*0 , TEOS (30O-400°C) , TEOS<tO, (350—400 

(#) SiONffi: SiKiCI,. NH 3 , Offi. (700-8 
00°C) 
[0 0 2 4 ] 

1 £ t - # - 2 ©TSttiftiSW-v, B , v 3 0 *HtST & f^S 
[0 025 ] 5tt*9-H»K«W£ftr*D. ±»3&s 

ffiK*U»6tl4. ffilEttttiaff 1 5 0*C«TCD» 

^»i^fC3Sr 0 , ^SI^^350-450 o C(Dl»^^ffi^4 

tf*><c < i ^> 5^ifl%©JBtWHPg»ffi*iS«sr £ c 
Z>. 8-/>^^x-^3«IBR*55— 1 5mm, WCCid 

ttSP 6 e tJ90 e P^Pir 4 <S<D/n 8 S^ht^CC^O 4t^C4b 
KISJ* oT^HJ S-G* C i «c J: 5 * x 3 ©HJ»*3t 

[0 02 6 ] 10 «3£:tt7 ©T«*H5£-r 4«J£SBT* 
^ 0 S/gSB 1 0 Brt»*xailfc*2Btt L,r«^T 

wi i annattttAsiE i 2o*-c^L*itaur, s* 
[0027] 13 te&3m—mmfxm<g out rsjcc 

2 0 ISGOK^fRIttV, 3 0 ttEJfcrf *#ttl«r A 0 . 
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EOT 20a, KEKIB2 0 b&D^tfdmig 2 0 c£2#SI 
#2 lW^ntfe^ RJ^7«^#*©«6A* 

w 6 n/c^ > ^ag^stifc l t #2i#mhi s n^rto 

[0 0 2 8 ] *»tCi|BfflElffl2 0 ctefrftlCTmjjfatrC 

m?L 2 3 <t 5 iwwcj&aH- s. mmi 2 3 os&HHi^o 

[0 0 2 9 ] 0Utf % ^3fc»*fTJt* 0 CC It, 

[0 0 3 0 ] JMOSftftTtt, «<DS«»*tT±S 0 cci^a 
l^TOS3 2(i:n (03) «H]g^3 2<DBrM& (S 

[0 0 3 1 ] JKj£#*gftfm3 0 tt#3 1 SrWPffiijCCfii 

[0 0 3 2 ] Sl£*XP»ffi«2 0 £SJ£#*8f«S3 0 

[0 0 3 3 ] Kj£#Xi«ti«2 0ttB4K:7F-$\fc5tt:2 40 
*<D^#20< o .c 23 £&£i± &C£tfiX!ZZ> m W»2 0 

t». BICfi3<0«*20 clJ . t8) K:«g««C[>*x4«-rc 
[0 03 4] ^5fCti, 5^)^BBi;6*ifcfij£//^«ai 

®2 o<Dmrnm&7fk-?c msc^mmm. raacw^o 50 
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[ 0 0 3 5 ] El 3 CC^Sn^«JSJlIfift^cDJSj£^^«ai 
«2 0a^SjK^gftH«3 0©**JfttBL/ % ftii8t# 

ffM^S) 2 6 (tlT ?->t-*-2 6 J <t 

«JSJ£^^*«Ui7L2 3^6PBtB3^^*y ^«Hl*tf 9 
<bC5tc«F«3&J*S. «EEW 2 0 b rtOJEftti 1 - 2 
0Pa"C*SC<2:#Jff*bt*. 

[0 03 6 ] Tttf>%. H3©*a^©****©* 
Ca)^>^Xr>b-^-2 6 w\3CM6BijWg 

x £ fmsill iriftX»2 tfcfcl ±© x - ^ Sr^Sir 

[0 03 7 ] wftfOWfiM^»*^TSJ5^<Z«fe 

[0 03 8 ] (1)NF 3 SF 6 ,CHF 3 ^^M"T ^Si ,Sia ,SiNCD 
&%m&-tte M^.lMm^m~2400°C . EJ3- 

67Pa, NFj flSS-70sccm(gJMJC5ffl^?i^^^^) 
[0 0 3 9 ] C2)T> F-^7ic«<battflsi<DCVD: SiH, 
SSit-2-l5k— £-ffi»-5— 30c m 2 k ^EE-0.1— 13P 

a, S^aS-200^300 o C, V 4 7» hfiS-1,500 
°C. -f > hftinB— 4 c m 2 (Extended Abstract 

of the International Pre-work shop on Cat — CVD 
(Hot-wide CVD)Process, 1999,9 F 295Ji|^W f- 2 -fe> ^ 
— . P 5 5)C3)T- ; er;l'^TXSi : b-^-ajgi50O-19O 
0°C. SiH4?S£M-lCK20sccm, ^ ^M-10~40sccm. t — 4r 
-m^-100~60aV p t-^-®a-5~30cm 2 ,^fXJE - 0.1— 
13Pa, Sffi^S-150— 300°C (Exterded Abstract , 1st 

International Confeience on Cat-CVD (Hot-Wide CV 
D)Process f 2000^11^ 1 4—17B, ) 
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[0 040] (4)# V Si : b -SJg-1500—1900°C ,S 
iH, . 5—10sccm , H* SfcS-O^ 200scon , b — £ -M^J 

-800—1500W, b — 35^-10^600 m J ,^XE-0.1 
-40Pa,g&^-300— 450*C ( (3)<h|IJt;) e 

[0 04 1 ] (5)SiNx : b - £-?aK-1500— 1900'C, Si 
H, . 5^ 5scan , NH 3 fiftM-SO^ 200 seem , b — £ — H 

^-300— soav, t-^ 30C m* .tf^jE-O.l—l 
3Pa,Stgfiffi-200-300 w C ((3) £1^0) . 

[0 04 2] (6)Ui>X hCDT-> v->y : H,0, OiCDrtZ 

a&mwm^&xfk) 10 

[0 04 3 ] H7tt. H64«»tt*JBtt3a:CTEJB©jr 

"Cl^KKlJRHLri^ (26a) o «W?L2 32p6«W 
$ ft fcSJS tfXifiZZs#xr>t-£- 26ai i£M L , 

-^±5crfiM-r*. fgf*2 7F*rctt*>y 

xf>b-^-26 tOIB«:|IIIBl36s»jastiaj:5(c 

U cetera ,N^&«tf<D^x*8£or 20 

[0044]H8^ 06, 7tt4«tt4»KacflEa 

s 0 c^cfc ^^^sj^^o^n^^>y^a->b- 30 

■ens. ^«2 0cO>cii©fl&^W«llfbSWlffl«* 
#s„ 

[0 04 5 ]I9SOllO« s 35 0-450*CcfcO 

i&a. «fjc 1 5 0-3 0 o°cx*<DJxmicMLtc7>7m 

iSff-V 20 , V 3 ,M««{M©*47jVr. 139. 1 OCCfc 

S. H*40a tt»K-»lB»^>y-C*9. njffl±(c*aBB 40 
^JSftrfcO, 4 1 «^ (au) fS*»^fcJ5»Rr* 

«9, 4 2«^t^9ht*S. S£f«4 1 4^ + *-? h 
4 2©|fflra*?&3ftTl>4. 40b(i^#£4^TTS^> 

rtCC«5S*«5 2**S:tt6ft, **rt©**K»OTJEJ£ 
itt»ttt*«e>4. 50 
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[0 046 ]il 1 - 1 3 «, #<C±BUfcS4»IWfc« 

JER«*tSU H 3, 4<bRIDa5tf63:ISIC#»8W#r7S 
lt$>^ (BU ^#X»A*2 0 4^;tf;<»ffl« 
3 0aMlttrrt'ca»IISh*J:9K:Hiu S1SW13S 

So */c, NF a ft<!ftt^>yx^>t-3r-2 6«CJ:9 

MBS ft. rSe<kSftSfc»K:*©ffi«*^4>a<& 

So 

[0 04 7 ] #>^X-r>b-*-26te, Xxffijjfa 

^tK*«LTC>*.. R150 0 0 4rtttftfcJ:5 CCfflJBNF 

3 k j: * s^{un»£rasaus» 6 0 -CTMBTT S<D 

T\ £>y*^>fc-2-2 6CC«fc9 9x-^3#t© 

^o-C. jr>y*?>fc-*-2 6 iS®«gSi^A6€) 
HCCj&IiKlK3 5*KWSCt(cJ:i3 % 9*-v"3 4)fl 
Wll*«rH±Ur^*. — ***«K3 5©lMW4BaE 

*i s-onoomficttnaiaBqBisftd^^ccu «§s 

CiWIU^. *-*-3 6 ©0(6*^+ 3 7 

rFW** 1 1 icBm- s £ , o x 3 ^tfr^fiiK 

[ 0 0 4 8 ] a 1 4 «^WO*E3&C«S*aK)SISH» 
04* , 2 Oc^ttSiH^tt^OMftJWWj^©*^ 2 0 

[ 0 0 4 9 ] h 1 5 j&am 1 6 jt, ^§m<omm^c%h 
m&<Dmombm&*^?mwv& 9 , a 1 i-ui 

«3£ttT?«tt< ^©{clgl^Wi3 8 CcHSSftfc^*^* 
3 0fcJB«Sftrc»S. */cHfb*J«?f0^2»A«4 
1 ±MKfc»*A«4 2*KJfi»l 3^e>^«3i±TC^ 
So ^fb5»J*S?il3ii-S^ y>^Ab-£-2 6c*)<0 

ftb 0 fc 2 .45ghz(D v ^ zamv^-vy'^ Xvjitf 

[0SOffiWj:t»BJ] 

[Hi ] *«ws^ffi«ffi©»asr^'r«a:ia , c*4. 
[02] 2tto^<Diarjiibr5*x^*^-r«sc 
0-e^So 

[03 ] *«WJcffS»-©*fe*30W*— Mf ■ ^ 

[0 4] 03<DA-^tS^Pffi0r*S o 

[05] Sj£^^«ffi«CD«88ISr7S-rBlffir*S 0 
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(a) HttffiffiH* (b)Rtf COBttiEffiBr**. * 1 0 

[06 ] *^©»--»E3r^Sn4SDll^«^« 1 1 

[07] fta^^e^ffiossif^-rigM^* 1 3 

[08 ] MJ4^ScDj5((D^^r0Bir^)^ e 2 0 

[09] 7 > y'mMjmm*m? mm mm r & & . 21 

[01 0] 01 0OE^Mr^^ o 2 3 

[0in ^wsfr- om&<D%\}omsmm%jjk?mffi 2 3 

T$>2> 0 2 7 

[012] ^u^f ^mu^m<Dmmm^r mrnx-$) 10 30 

£«. 3 1 

[0 1 3 ] 0 1 1 ©A-M0r*^ d 3 2 

[014] #m*M<Dmm<Dmw(D-mimimz7FTmm 3 5 

r&& 0 3 6 

[0i5] ^w<Dm=5Lizmm<Dms<D^mwimm-c 3 7 

£>£o 3 9 

[016] 01 5<D*f!»rfflB-C£>£ 0 4 0 

[fJ-*D»93] 4 1 

1 : 4 2 

2 : t-£- 20 4 3 

3 : •? x — 4 4 

5 : - 5 0 

6 : mm 5 1 

7 : £ft 5 2 
8 : /ft * 5 3 
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[07] [09] 




(H) 45H 2 0 0 3 - 1 7 4 2 2 



[H 1 4 ] [016] 




F£-A(##) 4K030 CA04 CA12 EA06 EAU FA10 

FA14 FA17 0A05 3A12 KA23 
5F004 AA14 BA19 BB28 BD04 CA02 
DM7 DA22 0A26 DB01 DB03 
DB07 EA34 
5F045 AA06 AB04 AC01 AD04 ADOS 
AD06 ADO 7 AE13 AE15 AE17 
BBOl BB15 DP19 EB13 EC02 
EE20 EF03 EF20 



